In 1933 Cornelia De Lange first described two infant girls in Amsterdam with mental deficiency, a curious facies and various abnormalities. Not venturing to give the syndrome her own name she called it Typus Degenerativus Amstelodamensis, using the old name of the town where the children lived. Five years later she reported a third case and also gave details of an autopsy carried out on the first child who had died at the age of 53 years from cerebral sinus thrombosis and extensive subarachnoid haemorrhage (De Lange, 1938) . The brain was microcephalic with a diminished number of convolutions; there was an abnormal attachment of the mesentery, and microscopic examination revealed absence of colloid in the thyroid.
Some 24 further examples of the disorder have been recorded in several European countries, but beyond confirming the same clinical features with certain variations and mentioning other congenital abnormalities the accounts contributed nothing more to the pathogenesis of the disease (Vedder, 1935;  Pincherle, 1939;  Marie, Seringe, Cousin and Renaud, 1946; Clog, Blanchet and Travade, 1947; Marie and Seringe, 1948; Ullrich, 1951; Keizer, 1952;  Arnaud-Battandier and Gillot, 1953; Borghi, Giusti and Bigozzi, 1954; Bardier and Degoy, 1956; Zunin, 1957; Richter, 1961) . Zweymuller (1957) was the first to investigate the syndrome from an endocrine angle and using 1131 was able to demonstrate that radioactive iodine uptake was very deficient and rose appreciably after injecting thyroid stimulating hormone. He suggested that the mental retardation might well be the result of the secondary hypothyroid state.
Our interest in the condition was stimulated by an unpublished paper given by Dr. (Fig. 1) . The teeth, when present, were small and widely spaced. The head was small and brachycephalic with a flattened occiput, the ears were low and deeply set, the neck was short and webbed ( Fig. 2) . Occasionally nystagmus was present. It has been said that children with this disorder 35() have the appearance of a ventriloquist's dummy, but we are not altogether impressed with this likeness. There was a normal proportion in the build of the body and limbs, but height and weight were well below the third percentile and continued so as age advanced in all our cases. It was striking how dark and coarse the hair grew and that often parts of the body were also covered in the same way. The skin was generally rough and dry.
The hands were characteristic, with a flat spadelike appearance and short tapering fingers, the fifth especially so and curving inwards. A single deep transverse crease was seen over the palms. although in one case (C.W.) this was only on one side. This child also had a normal palmar triradius, whereas in all the others this was high, giving an ATD angle in the region of 80 deg., considerably wider than the average normal. Single finger creases were also present, although sometimes this varied. The thumbs appeared to originate from a proximal position, producing a poor thenar eminence, rather like a lobster's claw (Fig. 3) . Limitation of full extension of the elbows and of supination of the forearms was another feature.
In the lower limbs impaired joint movement was only noticed in one case, where full extension of the hips and knees was impossible. The feet appeared small, chiefly owing to the short toes, and syndactyly, usually of the second and third toes, was present in half the cases (Fig. 4) .
It is of some significance, to which we will refer later, that the genitalia in the boys weie immature, and the testes hypoplastic.
Progress of all the children remains slow, psychomotor development is delayed and mental impairment seems to be permanent. This varies in degree; for instance, there is little response in one girl (L.Be.) of 41 years who does not recognize her parents, whereas in another (C.W.) a girl of 6 years, already mentioned as having less marked physical abnormalities, the I.Q. is 65, and being friendly and interested, she is able to benefit from an educationally subnormal school. Between these two extremes there are gradations in mental retardation, but speech is always late in developing and some of them continue to express themselves with a hoarse cry.
Radiology. Radiological examination revealed a small vault to the skull with a normal pituitary fossa. The Group, 1960) , the meaning of which is obscure. In all six cases the sex chromatin pattern corresponded to that of the apparent sex.
Endocrine Studies. These were carried out in four of the six cases. Anterior pituitary function was assessed by the following tests which included the responses of the target organs, viz. the adrenal cortex and thyroid gland.
1. Insulin tolerance and ability to respond to hypoglycaemia (Daniel, 1941) : Full-strength and halfstrength doses = 0 25 and 0 125 units soluble insulin/kg. body weight, respectively. The overall effect of insulin is to lower blood sugar and that of corticoids and growth hormone to raise it. Normally, blood sugar is maintained as a result of a complex balance between a number of hormones, and if an insulin-antagonizing hormone is absent, sensitivity to insulin is exaggerated (De Bodo and Altszuler, 1958) . The test has proved of value in the diagnosis of hypopituitarism and/or poor adrenocortical function (Fraser, Albright and Smith, 1941) .
2. Serum protein-bound iodine on venous blood by the method of Grossmann and Grossmann (1955) . (Clayton, Edwards and Renwick, 1962) . This measures the ability of the adrenal cortex to respond to A.C.T.H. 5. Metopirone test: 17-ketosteroids (second method of Prout and Snaith, 1958) and total 17-hydroxycorticoids (Appleby, Gibson, Norymberski and Stubbs, 1955) were estimated in each of five consecutive 24-hour collections of urine. Metopirone (I l3-hydroxylation inhibitor, Ciba Laboratories Ltd.) was administered orally every four hours during the third 24 hours in a dosage of 11 mg./kg. body weight. This test depends upon the fact that cortisol secretion is reduced as a result of impaired 1 I ,-hydroxylation by 'metopirone' (Liddle, Island, Lance and Harris, 1958) . The normal inhibitory effect of cortisol on the anterior pituitary gland is removed and increased secretion of A.C.T.H. results, intensifying the production of 1 1-desoxycorticosteroids such as compound S. These metabolites are estimated as 17-hydroxycorticoids in the urine. This provides a sensitive means of testing the integrity of the pituitaryadrenal axis, provided some adrenocortical response to exogenous A.C.T.H. is possible.
6. Plasma electrolytes, blood urea, blood sugar and serum cholesterol on heel or finger-prick blood by micromethods described by Wilkinson (1960 11-7 at 3k hrs.
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18-0 at 5k hrs. Potassium (mEq/l.). Preliminary testing with insulin in G.McD., L.Be. and L.Bu. showed abnormal sensitivity; in addition, L.Bu. had a low fasting blood sugar and produced no compensating reaction to hypoglycaemia. Though C.W. had a normal tolerance for insulin, her ability to respond to hypoglycaemia resulting from a full dose of insulin was poor. Since these findings were compatible with a diagnosis of hypopituitary and/or poor adrenocortical activity (Fraser et al., 1941) , further tests of endocrine function were performed. The four patients investigated exhibited varying abnormalities.
No evidence of thyroid dysfunction was observed in two of the patients (L.Be. and C.W.). In contrast, G.McD. had a low protein-bound iodine and the uptake of 1132 by his thyroid was poor, but improved in response to thyrotropic hormone as described by Zweymuller (1957) . Though the protein-bound iodine was low in L.Bu., her thyroid uptake of 1132 was normal and it is possible that she had a deficiency of thyroid-binding globulin (Tanaka and Starr, 1959) .
The normal range for serum cholesterol has wide limits, particularly in children, and in none of the four patients examined was the level so high that it was possible to say it was definitely abnormal.
In a normal child, the urinary output of 17-hydroxycorticoids in response to a standard A.C.T.H.
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test should reach at least 20 mg./24 hours (Clayton et al., 1962 No disturbance of plasma sodium or potassium was observed. This suggested that the zona glomerulosa in the adrenal of these children was intact, since this zone secretes aldosterone which is largely responsible for electrolyte and water regulation. Unlike the zona fasciculata which produces cortisol, the zona glomerulosa is controlled only to a small extent by the anterior pituitary gland and does not undergo complete atrophy following experimental hypophysectomy (Sayers, 1962) .
The blood urea was abnormally raised in G.McD. and L.Be.; the reason for this is not known.
Autopsy Reports Post-mortem findings are recorded in two children, aged 2 years and 3 months and 8j months respectively (D.H. and G.McD.).
The skull in both cases was brachycephalic and also plagiocephalic in one. The sella turcica was of abnormal shape with shallow anterior and overhanging large posterior clinoid processes. The size of the fronto-occipital circumference was below the third percentile in both children and the brain was microcephalic, respectively 300 and 200 g. below the expected weight. Cerebral convolutions were unduly narrow and intergyral sulci wide. Microscopically there was some cortical atrophy in both cases, with diffuse gliosis in one and some degeneration of myelin in the other.
The pituitary gland histology was similar in both instances. There were ample eosinophilic cells. The main pathology was the absence of basophilic cells, which were replaced by cells of amphoteric appearance containing rather scanty P.A.S. positive granules. Normal basophilic cells are thought to be responsible for the production of thyroid stimulating hormone, A.C.T.H. and gonadotrophin, and the changes suggest a deficiency in the production of these hormones. Accordingly in both cases there were abnormalities of the thyroid gland (Figs. 5, 7 and 8). Colloid formation was poor, either absent or weakly staining, vacuolated and of a curious fibrillary appearance. The lining epithelial cells were usually low cuboidal.
The testes were small but showed no definite histological change. They were incompletely descended in both cases.
The islets of Langerhans were normal. The adrenal glands were small and thin in both cases, with ample lipoid in all zones of the cortex in one, but depletion of lipoid from the zona fasciculata in the other (Figs. 6 and 9 From the present study it is obvious that the endocrine system is affected to a varying extent in different instances, but there is no evidence that this syndrome is primarily an endocrine disorder. The mental deficiency may possibly be the secondary result of a prolonged thyroid defect. Susceptibility to infection may also be a reflection of a poor adrenal reaction, and growth failure could be due to lack of pituitary growth hormone. Small genitalia are known to be associated with hypopituitarism.
The cause of the peculiar aspect remains unexplained. It has not been seen in any other disease and for the moment it must be accepted as one of the many other congenital abnormalities present. We conclude that endocrine gland deficiency in this syndrome comes under the same category, although the result of the various defects may certainly influence the development and course of the disorder. No known chromosome abnormality could be found and no hereditary factor was discovered. The aetiology of de Lange's syndrome, which for simplicity we think is a more appropriate term, will have to await further elucidation.
Summary
Six cases of a syndrome first reported by Dr. Cornelia de Lange are described, together with their possible complications. Defective function of the anterior part of the pituitary body has been demonstrated, with secondary effects on the other endocrine glands. The disorder appears to be the result of multiple congenital abnormalities which have no demonstrable hereditary basis and are not associated with a known anomalous chromosome pattern.
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